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moisture. Any cultivation destroys 
some of this aggregation, but the 
breakdown is accelerated by 
successive cultivations. Therefore one 
must consider maintaining the 
intrinsic strength of the aggregates by 
agronomic practices such as 
minimum tillage and ley pastures 
between cultivation years. 
The velocity of the wind is somewhat 
harder to control, simply because the 
scale of farming operations and 
cultivation practices employed today 
make preventive techniques difficult 
to put into practice. 
Sand movement on cultivated 
paddocks can start at wind speeds of 
18 km per hour. At the ground 
surface this would be about 0.25 
metres per second (0. 9 km per 
hour) ... the threshold wind velocity 
at which individual sand grains leap 
into the air and become caught up in 
the general air stream. It is this 
velocity just above the ground 
surface which can be controlled by 
standing stubble, surface clods and 
windbreaks. These 'roughness 
elements' provide the frictional drag 
which slows the wind down at the 
ground surface, thus preventing the 
initial sand movement. 
Tackling wind erosion 
The problem of wind erosion can be 
tackled by two complementary 
approaches. Firstly the soil can be 
made resistant to the wind. Secondly, 
the wind velocity over the soil surface 
can be reduced. This is where 
measures like windbreak planting 
and stubble mulching assume 
importance. 
The soil's natural resistance to wind 
erosion is dependent on the strength 
of the aggregation between its 
particles. In most soils this strength is 
governed by the levels of organic 
matter, clay particles and soil 
suggestions for tree planting in the 
wheat belt. 
The point at issue now is, what 
priority should the landholder give to 
tree planting? 
Research indicates that there are 
other alternatives for soil protection, 
and that one cannot expect miracles 
from planting a few shelter belts. In 
spite of this, more trees certainly 
would enhance the wheat belt's 
appearance ... and provide other 
benefits as well. 
• More trees can enhance a farm's 
appearance, as do these river gums. 
planted on contour banks. 
Introduction 
Over the last six years, the area of 
cereal crops sown in Western 
Australia has increased by fifty per 
cent in spite of dry seasons. This has 
magnified the risk of wind erosion, 
but many people have recognised, 
and responded to, the challenge to 
prevent further damage to the soil. 
In years of average rainfall intensity, 
enough rain falls to compact 
cultivated soils and to stabilise their 
surfaces. Also, in such years, plants 
grow quickly enough to further 
stabilise soil surfaces, first by 
protecting them from high winds and 
then by adding roots and organic 
matter to the ploughed layer. 
The weather patterns which have 
caused most of the wind erosion in 
recent years have brought strong 
winds devoid of following rains 
during the period when the soil was 
still erodible. These winds removed 
enormous amounts of dry cultivated 
soil from paddock surf aces. Such 
events have made people more 
conscious of erosion and the need to 
prevent it. They have prompted 
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Planting strategies for windbreaks 
Windbreaks are most effective when 
placed at right angles to the wind. 
A spacing of 200 m for 10 m high 
trees would take approximately five 
per cent of an existing cleared 
paddock out of cropping. If a spacing 
of 30H is used, three per cent of the 
land would be required, but an extra 
area of land would be exposed, 
therefore increasing the risk of wind 
erosion. Even at 20H, extra high 
winds could result in damaging 
velocities within the 20H distance. 
Working on the premise that 20H is 
the desirable spacing for windbreaks 
to give reasonable protection from 
wind erosion, the additional fencing 
to protect the trees from stock would 
be 100 min length for every hectare 
protected. For a susceptible area of 
l 00 hectares, I ,000 trees spaced 5 m 
apart would be required in belts 200 
m apart. A total of JO km of double 
fencing would be needed to protect 
them. For the best results, a furth.er 
l ,000 shrubs would be planted 
between the trees to fill in ground- 
level gaps which develop as the trees 
mature. If this were not done, the 
benefits of the windbreaks would be 
reduced because of the erosion 
caused by the channelling effect. 
Stock shelter also would be decreased 
if the wind were allowed to pass 
under the wind break. 
• 'Drifting' paddocks, an advanced stage of wind erosion. 
But the direction of planting has to 
be related to the purpose of the 
windbreak, because protection from 
soil-eroding winds may not require 
the same alignment as crop or animal 
protection. 
In the wheatbelt, erosive winds in 
winter often blow from the north- 
west. Windbreaks aligned in a north- 
east to south-west direction or even 
an east-to-west direction would give 
some protection from north-westerly 
and northerly winds. However these 
shelter belts would give little 
protection from the winter westerlies 
and the summer easterlies. 
Protection from south-westerlies may 
be the most important criterion for 
livestock management on the south 
coast, where many lambs can be lost 
from exposure. 
Therefore it is a case of deciding 
which direction the most 
economically destructive winds come 
from and aligning the windbreaks 
across that direction. Existing 
fencelines and topography also can 
govern their position. 
Economic considerations of 
windbreaks 
Because tree plantings take land out 
of production and cost money to 
plant, protect and maintain, it is 
desirable that the costs be made up 
by the sheltering effect of the 
windbreak. 
Windbreaks 
Most people accept that a belt of 
trees gives some protection from 
strong winds, but few know the 
extent of this protection. In fact, the 
area protected depends on the height 
of the trees and also on their foliage 
density. 
The aim of any shelter belt is to create 
the largest possible area of wind 
speed reduction. This is achieved by a 
windbreak of 35 to 50 per cent 
porosity, (where 'porosity' is the 
percentage of open area in the total 
area of the barrier). Porosity 
decreases as foliage becomes denser. 
The protective effect usually is 
described in terms of 'H', the height 
of the windbreak. Most reports 
indicate that the extent of influence 
downwind of the barrier is about 
25 to 30 H. Beyond this the wind 
returns to its upwind velocity. 
In very strong winds, a windbreak 
may not be able to reduce the wind 
velocity below the threshold of 
erosion, but any reduction will 
produce a significant decrease in the 
rate of the erosion. Any reduction in 
wind speed will reduce the amount of 
sand transported by a much greater 
amount. 
The ideal windbreak not only has to 
be tall to give a greater area of 
protection but also it must be dense 
right down to ground level. Most tall 
trees, especially eucalypts, have tall 
bare trunks which allow 
considerable wind to pass under the 
canopy. The channelling effect of 
wind flow through this zone could 
cause considerable erosion. In this 
case at least one more row of shrubs 
or small trees is needed. 
Some important questions are: 
How much land will be taken out of 
production? How much land 
protection is warranted? What area 
will be protected? 
The roughness provided by soil clods 
or cereal stubble is dependent on the 
farmer's cultural and harvesting 
practices. It can be manipulated as 
the farmer sees fit. Therefore there is 
some scope for experiment with 
alternative techniques which would 
prevent wind erosion without 
disrupting the operation of the farm. 
Tree windbreaks are in a different 
category because they are permanent 
installations. 
Plant species for windbreaks 
The nature of soils and moisture 
availability limit the range of species 
and numbers of trees that can be 
grown on any one site. Guidelines are 
available to help the landholder 
choose the appropriate trees and 
shrubs. From within these species, 
the height and growth habit should 
be selected to give the maximum 
protected area where wind speed will 
be reduced, for example 10 metres 
high and 50 per cent porosity. Many 
eucalypts are more porous than this, 
and should be supplemented with a 
dense shrub layer. 
Further information on the choice of 
tree species suitable for plantings will 
be available from the Forests 
Department, which is currently 
revising its list of plants. This will 
categorise trees and shrubs according 
to rainfall requirements, soil type and 
functions. 
Conclusions 
Wheatbelt landholders should look 
objectively at tree planting for 
windbreaks. 
In doing so they should take account 
of the fact that: 
• The benefits of shelter ascribed to 
windbreaks are inconsistent, 
according to the many reports written 
about them in many countries. 
• The physical presence of windbreaks 
could cause inconvenience during 
cropping using big machines. 
• Enough agronomic practices such 
as minimum tillage and stubble 
mulching are already available to 
limit the soil erosion risk, and 
provide more protection than belts of 
windbreak trees. Such techniques are 
being developed further to expand 
the alternatives to present cultivation 
practices and thus reduce wind 
erosion in the wheatbelt. 
Australia, windbreaks around houses 
have reduced the winter fuel 
consumption by IO to 30 per cent. 
In this State trees can be selected 
either to cool buildings in summer by 
shading, or to reduce the chilling 
effect of south-westerly winds in 
winter. Also, well-established trees 
inside fence lines help protect off- 
shears sheep and new-born lambs. 
Sandy knolls, hilltops in sandy 
paddocks, gateways and trough areas 
also can be protected by trees. 
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Studies elsewhere suggest that crop 
production can be increased from 
five to 25 per cent up to IO to l 2H 
from the shelterbelt. However, in the 
immediate vicinity of the trees ( l / 2 to 
l H) production is reduced due to 
shading and competition for water. 
The increases in production have not 
always been consistent, and some 
reports indicate that the yield 
improvements are most noticeable in 
poor seasons but of little significance 
in good seasons, where water was not 
a limiting factor. 
When one examines the windbreak 
system as a whole, as mentioned 
above with 200 m spacings between 
windbreaks, the crop production 
from the land would have to be 
discounted by the loss of area the 
shelterbelt occupied. Therefore the 
production from the overall area, 
including the windbreak, could rise 
by a net six per cent approximately 
for a one tonne per hectare crop if 
the yield in the sheltered crop area 
increased 25 per cent. If the gain were 
only five per cent in the sheltered 
area, a net loss could result. 
However windbreaks can give hidden 
savings through wind erosion 
control. 
Western Australian Department of 
Agriculture research workers have 
studied the productivity loss due to 
soil removal. The results have shown 
that if the top 4 mm of soil is 
removed, a production loss of up to 
20 per cent could be expected in the 
next year's crop. Research has 
correlated this drop in yield with the 
removal of organic nitrogen which 
would be concentrated at the soil 
surface. If this type of erosion is 
prevented and production increased 
by windbreaks, the value of 
establishing them is enhanced. 
On the other hand, the damage sand 
blasting causes in young crops is 
more easily costed. In 1980, the 
reseeding of sand blasted crops, such 
as lupins in the Geraldton area and 
cereals in southern areas, cost some 
farmers many thousands of dollars. 
The costs were incurred both in 
reseeding and in the loss of 
production from the late plantings. 
Other benefits claimed for tree belts 
are the shelter they provide for stock 
and insulation for homesteads. In 
Nebraska, USA, where winters are 
much colder than in Western 
• A Landsat photograph taken in 1980 shows 
the extent of wind erosion near Jerramungup. 
• The wind strength of this sand storm is 
evident as the author leans into it. 
